Fifty fall-weaned heifers with initial weights of 209 kg (yr 1) and 222 kg (yr 2) were used to determine effects of lasalocid on weight gains, forage intake and ruminal fermentation of stocker cattle grazing winter wheat pasture. The heifers grazed a single wheat pasture for about 100 d each year, and were individually fed 1.06 kg of supplement (6 d/wk) pro-rated to supply 0, 100 or 200 mg lasalocid, head -1 .d -~ . Also, eight mature Hereford steers with large rumen cannula were used to evaluate further effects of lasalocid (0 or 300 mg) on ruminal fermentation during two grazing periods (immature and mature wheat forage) of yr 2 and an additional third year. Daily gains of heifers fed 200 mg lasalocid/d were .11 kg greater (P<.05) than those of heifers fed 0 or 100 mg lasalocid/d. One hundred milligrams lasalocid did not increase weight gains. Digestibilities of forage dry matter (DM) and organic matter (OM) were similar (P>.05) among treatments, and lasalocid did not affect (P>.10) forage intake. Ruminal ammonia concentrations (10.57, 15.22 and 17.81 mg/dl + 1.71) were increased (P<.05) by both levels of lasalocid in yr 1, but differences among treatment means of 8.32, 11.95 and 11.66 (SE -+ 1.44) were not significant in yr 2. Lasalocid did not consistently affect total volatile fatty acids concentrations. The acetic:propionic acid ratios in heifers were not different (P>.05) among treatments, but were decreased (P<.10) by lasalocid in cannulated steers. Results of these studies were interpreted as indicating that 200 mg lasalocid/d was effective in increasing weight gains of stocker cattle on wheat pasture without altering forage intake.
Introduction
Lasalocid is a polyether iopnophore that was cleared by the Food and Drug Administration in December 1984 for increased rate of weight gain of cattle grazing pasture. Spears and Harvey (1984) reported that 200 and 300 nag lasalocid/d improved weight gains of 299-kg steers grazing mixed tall fescue, orchard grass and ladino clover pastures by 18.9 and 13.5%, respectively. Thonney et al. (1981) reported a quadratic response (P<.025) for average daily gain and feed efficiency of steers (mean body wt 278 kg) fed alfalfa cubes with 0, 83,175 or 200 mg lasalocid, or 149 mg lasalocid in mycelium cake. Steers fed 175 mg lasalocid/d gained faster and more efficiently. Barfley et al. (1979) reported that lasalocid at concentrations of 44 to 66 ppm decreased acetate and increased propionate concentrations and decreased microbial protein production in vitro. Spears and Harvey (1984) reported inconsistent effects of lasalocid on ruminal acetate concentration and the acetate:propionate ratio, but observed that 200 and 300 mg lasalocid/d increased rumen propionate concentration throughout a 126-d grazing trial. The present study was conducted to determine the effects of lasalocid on weight gains, forage intake and rumen fermentation of stocker cattle grazing winter wheat pasture. three treatments in a complete randomized block design (Steel and Torrie, 1960) . Treatments consisted of 0, 100 and 200 mg lasalocid/d. Heifers grazed a common winter wheat pasture for 100 and 101 d, respectively, during yr 1 and 2. The heifers were fed in individual feeding stalls 6 d/wk, 1.06 kg of a supplement that was pro-rated to supply 0, 100 or 200 mg lasalocid/d. Ground corn was used as the carrier feed in yr 1. The supplement was pelleted in yr 2, and consisted of 75% ground corn, 10% cottonseed hulls, 8% alfalfa hay and 7% molasses. Salt and water were available ad libitum on pasture during both years of the study. Initial, mid-trial and final weights of the heifers were obtained following a 15 to 17 h shrink in drylot without feed or water.
Forage lntake Trials. Wheat forage intake and digestibilities of dry matter (DMD) and organic matter (OMD) were measured once during each of the 2 yr from March 2 to March 12 (yr 1) and February 28 to March 10 (yr 2). Amounts of available forage were in excess of requirements for maximum forage intake during both trials, lleifers were given boluses twice daily (0800 and 1600) with gelatin capsules that contained 4 g of chromic oxide powder during 6-d preliminary and 5-d fecal collection periods. Fecal samples were taken from the rectum at the time boluses were administered and were dried at 60 C. Samples were ground through a 2-mm screen in a Wiley mill, and were composited across sampling times for each heifer. Chromium concentration of fecal samples was determined by atomic absorption spectrophotometry as described by Williams et al. (1962) . Fecal outputs were calculated by the chromium dilution technique, and intake of forage dry matter (DM) and organic matter (OM) was calculated by dividing fecal output by forage indigestibility. Forage DMD and OMD were determined by using indigestible neutral detergent fiber (INDF) as an internal indigestible marker. The INDF concentrations of fecal and hand-clipped forage samples were determined as neutral detergent fiber remaining after 144 h in vitro incubation with 40 ml of buffered rumen fluid that consisted of equal parts (v/v) of strained rumen fluid and McDougall's buffer (McDougall, 1948) . Residues were analyzed for neutral detergent fiber by the procedure of Goering and Van Soest (1970) . Sodium sulfite was deleted from the neutral detergent solution during refluxing of forage samples as suggested by Robertson and Van Soest (1981) .
Rumen Fermentation Measurements. Rumen fluid samples were collected by aspiration through a stomach tube from seven heifers of each treatment at the end of each forage intake trial. Samples were obtained 4 h after feeding the supplements, tleifers grazed wheat pasture after consuming their supplements until rumen fluid samples were obtained. Rumen fluid samples were strained through four layers of cheesecloth and pH was immediately measured with a pH meter and glass electrode. One hundredmilliliter aliquots of strained fluid samples were acidified with 2 ml of 20% sulfuric acid and stored in an ice slurry until ammonia analyses were conducted within 2 h by a modification of the magnesium oxide distillation method (AOAC, 1975) . In this procedure, 10 ml of acidified ruminal fluid, 1 g of magnesium oxide, .5 g of powdered pumice stone, 1 ml CaC12 (25% w/v in water) and five drops of caprylic alcohol were added to macro-kjeldahl flasks. Five-milliliter aliquots of strained ruminal fluid were prepared for volatile fatty acid (VFA) analysis by deproteinization with 1 ml of 25% (w/v) meta-phosphoric acid that contained 2-ethylbutyric acid as an internal standard. Samples were centrifuged at 25,000 • g for 20 min and the supernatant solution was refrigerated until analyzed for VFA concentrations by gas chromatography. Two-microliter samples were injected into a 183-cm, 2-mm, id, u-shaped glass column packed with 10% -SP1200/1% H3PO 4 on 80/100 chromosorb WAW, with nitrogen as the mobile phase at a flow rate of 40 ml/minute. Column, inlet port and detector temperatures were 130, 170 and 175 C, respectively.
Eight mature Hereford steers (mean body weight 490 kg) with large tureen cannula (10 cm id) were used to study effects of lasalocid on luminal fermentation. Steers grazed the same wheat pasture as the heifers from March through May of 1984 and 1985. The steers were assigned to one of two treatments (0 or 300 mg lasalocid/d) in a split plot experimental design with steers as main units, assigned to treatments completely at random, and observations were made on each animal in each of two periods. Lasalocid was administered daily in gelatin capsules that were placed directly into the rumen. Rumen fermentation measurements were made each year while steers grazed rapidly growing (immature) wheat forage and forage that was maturing (mature) during the "grazeout" period of grazing wheat pasture. Rumen fluid was collected from each steer on March 26 and May 15, 1984 and March 26 and May 7, 1985 . Rumen fluid samples were collected by hand, using a 250-ml beaker, from four sites within the rumen (i.e., anterior dorsal, anterior ventral, posterior dorsal and posterior ventral sacks) 4 h after dosing with lasalocid; samples from each steer were composited for analysis. Preparation and analysis of the samples were conducted as previously described.
Statistical Analysis of Data. Analysis of variance of data obtained from studies with the heifers was conducted using the General Linear Model procedure of the Statistical Analysis System (SAS, 1979) . Initial weight of the heifers and treatment were initially included in the model as sources of variation for data of yr 1. The initial model for yr 2 included treatment, initial weight, breed, breed x treatment interaction and initial weight within breed as sources of variation. Initial weight in yr 1, and initial weight, breed, breed x treatment interaction and initial weight within breed (yr 2) were not significant (P>.15). Therefore, these sources of variation were dropped from the model when data of both years were analyzed with the model including treatment, year and treatment X year interaction as sources of variation.
Analysis of variance of data obtained with the cannulated steers was conducted using the General Linear Model procedure (SAS, 1979) . Sources of variation included treatment, animal within treatment, year, treatment • year, year • animal within treatment, period, treatment • period, period • year, and treatment • period • year interactions. The F-test for treatment was conducted using animal within treatment as the error term.
Results and Discussion
Cattle Performance. Effects of lasalocid on weight gains of the heifers are shown in table 1. In yr 1, data of two heifers that were chronic bloaters were deleted from the O-mg lasalocid treatment group. In yr 2, one heifer of the 0-mg lasalocid treatment died of pneumonia and data from one heifer in the lO0-mg lasalocid treatment were deleted because of coccidiosis.
During The year • treatment interaction for the performance data was not significant, hence the data were pooled across years. Daily gains of heifers fed 200 mg lasalocid/d were .11 kg greater (P<.05) than those of heifers fed 0 or 100 mg lasalocid/d. Spears and Harvey (1984) and Del Curto et al. (1986) reported that 200 mg lasalocid/d increased weight gains of cattle on pasture by 10 to 20%. A similar response of heifers grazing wheat pasture and fed 200 mg lasalocid/d was observed in this study.
Forage Intake Trials. Effects of increasing amounts of lasalocid on fecal output, DMD and OMD of wheat forage and forage intake of heifers were similar for both years (table 2) . Year • treatment interactions were not important (P>.15) for any measurement, hence data were pooled across years. Digestibilities of forage DM and OM were similar (P>.05) among treatments. Estimates of forage DM intake were high. However, fecal ash concentrations were also high (7.0 to 15%), suggesting that heifers consumed considerable amounts of soil with the forage. Because insoluble ash appears as a cell wall component in the NDF procedure, fecal NDF concentrations expressed as a percentage of dry matter would have been biased upwards. Thus, forage DM intakes would be biased upwards by high fecal ash. Intakes of forage OM by heifers grazing wheat pasture were about 3% of body weight. Lasalocid supplementation did not affect intake of either forage DM or OM (P>.15). Similar results were reported for DM intake and digestibility by lambs fed alfalfa-corn-based rations when lasalocid was included in the ration at 33 mg/kg DM (Ricke et al., 1984) .
Ruminal Fermentation Measurements. The pH, ammonia and VFA concentrations of ruminal fluid samples obtained by aspiration from heifers are shown in tables 3 and 4. Because treatment • year interactions were important (P<.10) for molar proportions of acetic, propionic and butyric acids, rumen fermentation data are reported by year (tables 3 and 4).
In yr 1,200 mg lasalocid decreased (P<.05) rumen pH from 6.9 to 6.6. A similar trend (P>.05) was observed for rumen pH in yr 2. Rumen ammonia concentrations were increased (P<.05) by both levels of lasalocid in yr 1 (table 3) , and a similar trend (P>.10) was observed in yr 2 (table 4) .
General trends with regard to effects of lasalocid on total VFA concentrations, molar proportions of VFA and the acetate:propionate ratio were not apparent. Total VFA concentra- bAcetic, propionic, isobutyric, butyric, isovaleric and valetic acids.
CData from one heifer were deleted because of poor sample.
d'eMeans in a row without a common superscript are different (P<.05).
tions of heifers fed 200 mg lasalocid/d were increased (P<.05) in yr 1. Lasalocid supplementation did not affect (P>. 10) total VFA concentrations in yr 2. Lasalocid did not affect the molar proportions of acetic, propionic or butyric acids (P>.05) or acetate:propionate ratio (P>.05). Concentrations of isovaleric acid in yr 2 were increased (P<.05) with increasing level of lasalocid.
Effects of lasalocid supplementation on tureen fermentation measurements from cannulated steers are shown in table 5. Interactions of lasalocid with stage of forage maturity and(or) year were not important (P<.lS). Therefore, data were pooled across periods and years. Mean ruminal pH values for both treatments were 6.2. These were substantially less than those of rumen samples obtained from astandard error of the least-squares means.
bAceric, propionic, isobutyric, butyric, isovaleric and valeric acids.
C'dMeans in a row without a common superscript are different (P< 05). heifers by aspiration where contamination of samples by saliva would increase pH. Rumen ammonia concentrations of steers supplemented with lasalocid tended to be higher; however, this difference was not significant. Data of Ricke et al. (1984) and Spears and Harvey (1984) support this observation that lasalocid does not affect ruminal ammonia concentration. The ruminal pH values of 6.2 are very similar to those reported previously (Horn et al., 1981) for cannulated steers grazing wheat pasture and not fed monensin. While the rumen ammonia concentrations were higher than those in samples obtained by aspiration from the heifers, they were not atypical of ruminal ammonia concentrations of wheat pasture cattle (Frost, 1978; Horn et al., 1981) . Frost (1978) measured ruminal pH and ammonia concentrations of cattle grazing wheat pasture at about weekly intervals during a 3-yr study. Mean rumen pH and ammonia concentrations by year were, respectively, 6.16, 6.21, 6.48 and 35.2, 47.6 and 43.3 mg NH3/100 ml. Because wheat forage commonly contains 25 to 30% crude protein (DM basis) and large amounts of soluble nitrogen and soluble NPN, relatively high ruminal ammonia concentrations of cattle of wheat pasture are common. Horn et al. (1977) and Frost (1978) reported total soluble N and soluble non-protein N concentrations of wheat forage of about 45 and 30% for total forage N, respectively.
Total VFA concentrations of ruminal fluid were not different (P>.IO) between treatments.
However, lasalocid resulted in a nonsignificant decrease in the molar proportion of acetic acid and increased molar proportion of propionic acid (P<.08), which decreased the acetic:propionic acid ratio (P<.08). Lasalocid increased the molar proportion of isovaleric acid (P<.10), as observed for heifers of yr 2.
While effects of lasalocid on the molar proportion of propionic acid and the acetic: propionic acid ratio were relatively small, the direction of change is in agreement with results of Bartley et al. (1979) , Spears and Harvey (1984) and Ricke et al. (1984) . Bartley et al. (1979) reported that lasalocid decreased ruminal acetic acid concentration and decreased the acetic:propionic ratio. Spears and Harvey (1984) also reported that lasalocid decreased ruminal acetate concentration (P<.05) and increased ruminal propionate concentration (P<.05). Ricke et al. (1984) observed that lasalocid decreased rumen acetate:propionate ratio of lambs at 4 and 6 h after feeding.
Results of these studies are interpreted as indicating that 200 mg lasalocid/d is effective in increasing weight gains of stocker cattle on wheat pasture. The mechanism(s) by which weight gains were increased needs further study. Alterations by lasalocid of site of nutrient digestion and flow of nutrients to the post-ruminal tract may be involved. Zorrilla-Rios et al. (1985) and Andersen et al. (1986) reported that lasalocid shifted organic matter digestion toward the post-ruminal tract and increased post-ruminal utilization of wheat forage organic matter and nitrogen (P<.10). Gado et al. (1986) reported a reduced ruminal digestion of starch and increased intestinal digestion of starch (P<.01) and NDF (P<.10) in steers fed corn rations containing 300 ppm lasalocid. A shift in site of nutrient digestion to the postruminal tract may account for a portion of the increased performance of cattle supplemented with lasalocid.
